PAGE: 1 FRINT-DATE: D7/02/97

FAILURE MODES EFFECTS ANALYSIS {FMEA) — CIL HARDWARE
NUMBER: M5-6MR-2018-3 -X

SUBSYSTEM NAME: ELECTRICAL POWER GENERATION - CRYO, GENERIC

REVISION: & 04716796
PART DATA
PART NAME PART NUMBER
VENDOR NAME . VENDOR NUMEBER
LRU - PANEL O14 V076-73029%
LRU . PANEL 015 VO70-730300
LRU : PANEL 015 VO70-730301
LRL) : PANEL A15 VO70-730572
LRU : PANEL ML8EB V070-730382
SRU - CIRCUIT BREAKER MC454.0026-2020

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS: o
CIRCUIT BREAKER. THREE AMPERE - 102 TANKS 1 THRU 9 HEATER CIRCUIT CURRENT

LEVEL DETECTOR.

REFERENCE DESIGNATORS:  33VT3A14CE6
33VT3A15CEE
3IVTIAIBCE4
IITIA16CBS
J8VIIA1SCRT
2BVIIAISCES
36V7IA1ECE13
3BV7AAISCR4
ABVTIAISCEIS
IEVTIAATSCBI0
IGVTIA1E5CE2S
V7IA1SCE26
80W7T3A130CE37
V7 3AM3I0CESE0
BOVTIA1200E43
BOV7AA130CB47
BOVTAAIRCEED
B0W73A130CE50

MS-6MB - 1



PAGE: 2 PRINT DATE. 07102197

FAILURE MODES EFFECTS ANALYSIS (FMEA) —CIL HARDWARE
NUMBER: ME-EMB-2013-G-X

QUANTITY OF LIKE ITEMS:
TWO PER HZO2 BOX

FUNCTION: .
PROVIDES OVERLOAD PROTECTION FOR AND CONDUCTS POWER TO THE LOZ TANK

HEATER CURRENT LEVEL DETECTORS,

- APPROVALS -
PRODLUCT ASSURANGE ENGR J. NGUYEN 374 [
DESIGN ENGINEERING : T. 0. NGUYEN .

Ldi Tarie ff? AERRE Jsa
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3 ' PRINT DATE: 09/09/92
. FAILURE MODEE EFFECTE ANALYSIS (FMEA} -- CRITICAL FAILURE MODE
. | ) : : NUMEER: MS-~6MB-2016-G-01

. - REVIEIONF 9 Do/D9/92
EUBSYETEM: ELECTRICAL POWER GENERARTION - CRYD, CEWERTIC
LRU FZNEL 014 CRITICALITY OF THIB
ITEM NAME: CTRCUIT BREAKER FAILURE MODE:1R3

FAILURE MODE:
} FAILS OPEN, FAILS TO CONDUCT, FAILS TO CLOSE

MIEEION PHEAEE:

o0 OK-0OREIT -
VERICLE/FAYLORD/KIT EFFECTIVITY ip2 COLUMEBIA
103 DISCOVERY
164 ATLANTIS
105 ENDERVOTR

CLUEE:

STRUCTURAL FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK, PROCESET}
ANOMATY, THERMAL ESTRESS

CRITICALITY 1/1 DORING INTACT ABORT ONLY? NG
REDUNDAMCY SCREENR &) DASS
B) FAIL
)} PASE
PAES/FAIL RATIONALE:
A)

B)

REDUNDANCY SCREEN “B" FAILS BECAUSE LOSS OF FOWER TO ONE SERIES CURRENT LEVE
DETECTOR IS5 NOT READILY DETECTAELE IN FLIGHT, AND CAN EE DETECTED ONLY IF T:
TEST CIRCUIT 1S USED OR IF A DIFFERENTIAL CURRENT CONDITION OCCURS.

C}
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s PRINT DATE: 05/05/93 .

FATILURE MODEE EFPECTS ANALYSIE {(FMEA) -- CRITICALL FAILURE HODE
NUMBER! MS5~EME-201B-G-=-01

I — Y e . ] L e v e

= FAILURE ETFECTS -

{A) BEUBSYSTEM:

LOSS OF ABILITY TO ENERGIZE ONE SET OF REDUNDANT CURRENT LEVET,
DETECTORS. .

e D s

{B}) INTERFACING BUBBYSTEM(E):

LOS5 OF REDUNDANT PROTECTION AGAINST LO2 TANK HEATER ELEMENT INCURRING
INTERNAL SHORT TO STRUCTURE. ’

(C} MIGEION:
NO EFFECT - FIRST FAILURE

(L) CREW, VERICLE, AND ELEMENT{S):
NO EFFECT =~ FIRST FAILURE

(E) FUNCTIONAL CRITICALITY EPFECTS:

POSSIBLE LOSS OF CREW/VEHICLE DUE TO THE FOLLOWING SCENARIC:

L) €IRCUIT BREAKER FAILS TO CONDUCT - LO35 OF OHE OF TWO SERIES REDUNDANT
CURRENT LEVEL DETECTORS (CLD'S) IN EACH AFFECTED [02 TANK HEATER CIRCUIT, 2)
SECOND SERIES EEDUNDANT CLD FAILS, 3] LO2 TAMNK HEATER SHURTS THROGGH ONE OF
ITS DOUELE LAYERS OF INSULATION, AND 4} SAME Loz TANE HEATER S5HORTS TO
STRUCTURE THROUGH ITS SECOND LAYER OF INSULATION, POSSIBLY INDUCING LOCALTIZED
HOT SPOTS, RESULTING IN POSSIBLE 102 TANK RUPTURE/EXPLOSION.

- DIEFOSITION RATIONALE ~

T L o et B e S ot e e et sl skt . e . A . S i e ——— —————

———

{A) DEEIGN:
REFER TO AFPPENDIX D, ITEM NO. 1 - CIRCUIT EREAXER

{E} TEST:
EEFER TO APPENDIX D, ITEM NO. 1 ~ CIRCUIT BREAFTR

CIRCUIT BREAKER INTEGRITY I5 VERIFIED IN FLIGHT DURIMG LO2 TANY. HEATER
CURRENT REVEL SENSOR TESTS. FPERFORM GROUND TURNAROUND TEST,

(TANKS 1-5) WHEN VALID VERIFICATION 15 UNOBTAINABLE IN FLIGHT, OR AFTER
LEY REPLACEMENT.

(TANKS 6£-9) PRIOR TO FIRST EDO FLIGHT, WHEN VALID VERIFICATION IS
UNOBTATNAELE IN FLIGET, OR AFTER LRU REFLACEMENT.

{C) INESPECTION: .
REFER TC APPENDIX D, ITEM NO. 1 - CIRCUIT EREARXER

(D) FAILORE EISTORY:
REFER TO APPENDIX D, ITEM NO. 1 — CIRCUIT BRERKER

= L Em -
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5 PRINT DATE: 08/0g0/92

FAILURE MODES EFFECTS ANALYSIE (FMEA) —= CRITTCAL FAILURE MODE
- NUMBER: ME5~6MB-2018-G=01

(E) OPERATIONAL DSE: .

CREW ACTION REQUIRED TO TURN OFF AFFECTED HEATER SYSTEMS AFTSR THE SECON
FATLURE.

- APPROVALE -

g . . T N B Wk e . S o —_——
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PRODUCT ASSURANCE MGR
FRODUCT RESURANCE ENG
DESIGN ERG TERM LEADER
DESTGN ENGINEERING
HASE RELTABRTILITY t
RASh SUBSYSTEM MARAGER :
NASA EPD&C RELIABILITY : :
NASA QUALITY ASSURANCE ; :
HASh EPDaC SUBSYS MGR [

T. J. BAVENSON
T. K- KIMURZ
G. M. ANDERSON
T. D. NGUYEN
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